Sequential X-irradiation induced acquired resistance to oxaliplatin but increased sensitivity to cisplatin in two human teratoma cell lines in vitro.
Cisplatin (CDDP) and oxaliplatin (OXA-P) are potential therapeutic drugs in the treatment of testicular cancer. However, the emergence of drug resistance has been documented not only in patients after chemotherapy but also subsequently to fractionated X-irradiation. Specific radiation-induced biochemical alterations may play a role in the observed resistance. Since irradiation influences the cellular responses to chemotherapy, this study investigated changes in the expression of key proteins in the regulation of DNA repair and apoptosis subsequent to sequential irradiation. Logarithmically growing human teratocarcinoma cell lines 2101 EP and H 12.1 were irradiated (10 fractions of 4 Gy in vitro) to establish the sub-lines 2101 EP/DXR-10 and H 12.1/DXR-10. Radiosensitivity was assayed using a clonogenic survival assay. Drug response was assayed using a sulforhodamine B assay. Expression of p53, PARP, hMSH2 and Fas was detected by Western blotting. Both DXR-10 sub-lines showed a significant increase in sensitivity towards CDDP as compared to their parental cell line, however, there was a concomitant increase in resistance against OXA-P. No significant changes in radiosensitivity between parental and DXR-10 cell lines were observed. In addition, there was an up-regulation of PARP, p53, hMSH2 and Fas in the DXR-10 sub-lines, implicating induced damage tolerance and repair mechanisms following irradiation. These results suggest that radiation preceding chemotherapy might induce resistance to subsequent chemotherapy with oxaliplatin but not to cisplatin. This is a novel observation and, if confirmed, particularly in other tumor types, may have clinical implications.